Annihilating Infectious Diseases  by Young, John A.T.
Cell, Vol. 103, 543–567, November 10, 2000, Copyright ª 2000 by Cell Press
Book Reviews
classical medical training. Following a six year appren-Annihilating Infectious Diseases
ticeship in an English country surgery and a brief period
in London, he returned to Berkeley in 1792 to practice
variolation, a method that had been popularized to com-The Eradication of Small Pox: Edward
bat the smallpox. As the author points out, variolationJenner and the First and Only Eradication
was a highly dangerous practice involving inoculatingof a Human Infectious Disease
smallpox virus–containing material into people. How-By Herve´ Bazin
ever, despite its limitations this was the only viable medi-San Diego, CA: Academic Press (2000).
cal approach for combating the disease until 1798 when246 pp. $49.95
Jenner realized that individuals with a prior exposure to
cowpox lesions were protected against the smallpox.
The annihilation of Small Pox, the most dreadful scourge
This insight led to the famous “experiment” in which
of the human species, must be the final result of this
vaccine material from a cowpox lesion that was har-
practice (vaccination).
bored by Sarah Nelmes was transferred to the arm of the
—Jenner (1801)
8-year old James Phipps, affording the boy protection
against the smallpox.
Imagine a viral infection that is spread worldwide and Although he initially encountered resistance to his
causes a disease beginning with violent shivers, convul- idea from some members of the medical establishment,
sions, and a severe fever and progressing to eruptions Jenner’s arm-to-arm vaccination method soon spread
of pimples, pustules and blisters that cover the body. rapidly throughout the world, and as a consequence,
The faces of those infected are so swollen that they are the number of smallpox cases declined dramatically.
unrecognizable, with eyelids forced shut, and lips turned This technique was highly successful, and was later
outward with fungal infection. As time progresses, the refined to use material produced directly from cows. As
blisters rupture releasing large quantities of pus. The Dr. Bazin documents, Jenner was rewarded with many
chances of survival are not good: one of every three distinguished honors and achieved worldwide fame, but
infected will die. Those that survive this trauma will be he was not made rich. Instead, he preferred to spend
maimed and disfigured, perhaps even blinded for life. most of his money on vaccinating the public without
Then enters a hero who discovers a new way to stop compensation.
this virus in its tracks. His method is highly effective and The Eradication of Smallpox: Edward Jenner and the
is practiced throughout the world, alleviating suffering First and Only Eradication of a Human Infectious Disease
and saving countless millions of lives. In fact, his ap- appears almost 200 years after Jenner first performed
proach is so successful that the virus is not only ban- a vaccination and 20 years after the declaration by the
ished to obscurity, but is eradicated from the world! World Health Organization (WHO) that smallpox had
This would seem to be the stuff that blockbuster Holly- been eradicated. The last case identified was in 1977
wood movies are made of. However this is not a fictitious in Merca, Somalia. The cost of eradication was over
film script. This is the story of smallpox, a disease that 300 million dollars. Currently there are only two known
until recently had terrorized humankind for many thou- stocks of both types of smallpox virus: Variola (major)
sands of years. The hero was Dr. Edward Jenner (1749– and Variola (minor) and these official reserves are well
1823) who pioneered vaccination against smallpox by guarded at the Russian State Research Centre of Virol-
inoculating material from cowpox lesions into humans. ogy and Biotechnology at Koltovo, in Siberia, and at the
This story is captured eloquently and with great atten- Center for Disease Control (CDC) in Atlanta, Georgia.
tion to historical detail by Herve Bazin in his book, The Both stocks of virus were due to be destroyed in 1999.
Eradication of Smallpox: Edward Jenner and the First However, the controversy that surrounded this decision
and Only Eradication of a Human Infectious Disease. led to a postponement (Brenan, N. Eng. J. Med. 339,
This book provides a fascinating account of the history 556–559, 1998). Those who advocate virus destruction
of the disease, of the life and work of Edward Jenner, argue that this would eliminate the risk of accidental
and of the success of the eradication program, and it release or theft by bioterrorists. Those against destruc-
discusses contemporary issues surrounding future ef- tion argue that these viruses might someday be useful
forts to eradicate other viruses. The book is filled with for research purposes, including the future development
tales of human drama, not least of which was the imple- of novel vaccines and antivirals to combat the smallpox
mentation of the vaccination technique in Napoleon’s virus should it reemerge.
France, at a time when that country was at war with In my opinion, the scientific arguments for maintaining
Jenner’s England. The only thing missing in the book the stocks of smallpox virus are weak. Because of its
is a discussion of some of the fascinating molecular confinement, the virus is no longer the object of scientific
features of poxviruses. These viruses are the only DNA inquiry. By contrast, work on much less dangerous pox-
viruses known to replicate their genome within the cyto- viruses is rapidly expanding our understanding of how
plasm of infected cells instead of the nucleus, and much this group of viruses can counteract host defense mech-
is known about the interesting strategies they use to anisms such as immune functions (Mahalingam, Curr.
evade host defense mechanisms. Opin. Immunol. 12, 409–412, 2000) and cellular apopto-
sis programs (McFadden, Semin. Virol. 8, 429–442,Jenner, born in Berkeley, England, did not have a
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1998). The need for a novel vaccine or an antiviral drug virus (Racaniello, Bull. World Health Organ. 78, 359–360,
2000).is also questionable because the highly effective and
safe vaccinia virus vaccine already exists. The WHO An additional consideration bearing upon any deci-
sion to halt poliovirus vaccination is that the nonimmu-maintains 500,000 doses of vaccinia and there are 60
to 70 million doses retained elsewhere (Brenan, N. Eng. nized population of the future would be highly suscepti-
ble to a bioterrorist attack. In contrast to smallpox virusJ. Med. 339, 556–559, 1998). While these supplies may
seem plentiful, they would be woefully inadequate in a which has a complicated 180 kb DNA genome, poliovirus
has a relatively simple 7.5 kb RNA genome that couldnational or global emergency, caused for example by a
bioterrorist action, and therefore the scaled-up produc- easily be reconstructed using modern molecular biology
techniques. It is estimated that a single release of polio-tion and stockpiling of this vaccine may be warranted.
Dr. Bazin’s book is timely because it appears as the virus into the water supply of a city of 10 million people
could result in 7000 paralytic cases (Racaniello, Bull.world contemplates the second eradication of a human
infectious disease, namely that caused by poliovirus. In World Health Organ. 78, 359–360, 2000). Clearly the de-
cision to cease immunization must be made only when1988, the WHO launched a campaign to eradicate this
virus and, with support from the CDC and Rotary Interna- there is overwhelming scientific evidence that it is safe
to do so and when there is a sufficient stockpile oftional, the number of worldwide cases of poliomyelitis
has subsequently fallen by 95% to only 20,000 cases last the IPV vaccine that can be rapidly deployed during an
emergency. There is still a long way to go.year (Aylward, Bull. World Health Organ. 78, 285–297,
2000). This achievement has involved an international In closing, the eradication of smallpox represents one
of the major achievements of the human race. This efforteffort so massive that countries at war were required to
observe ceasefires during national immunization days has set the stage for future eradication programs aimed
at eliminating human infectious diseases from the globe.(NIDs) when their populations were immunized (Bush,
Bull. World Health Organ. 78, 281–282, 2000). Based We owe much to Edward Jenner, and I encourage every-
one who is interested in this story and its importantupon the current rate of progress, it is estimated that
poliovirus will be eradicated from the globe by the year impact upon the disciplines of science and medicine to
read Dr. Bazin’s book. I imagine that you too will be2005. Stopping vaccination programs at that point
would save $200 million annually in the USA alone and unable to put it down until you have read it from cover
to cover.$1.5 billion worldwide (Dove, Science 277, 779–780,
1997; Hull, Science 277, 780, 1997; Aylward, Bull. World
Health Organ., 78, 285–297, 2000). John A. T. Young
Department of OncologyDespite these potential cost savings, any decision to
stop vaccinating against poliovirus infection is fraught McArdle Laboratory for Cancer Research
University of Wisconsin at Madisonwith potential danger. Two vaccines exist that protect
against virulent poliovirus infection: the attenuated Sa- Madison, Wisconsin 53706
bin oral polio vaccine (OPV) and the formalin-inactivated
polio vaccine (IPV). OPV was the vaccine of choice for the
worldwide eradication program because it is cheaper,
easier to administer, and immunized individuals usually A History of Biochemistry
shed viral particles for several weeks, spreading the
vaccine strain of the virus to those not subjected to the
formal procedure. However, this virus can occasionally Vital Forces: The Discovery of
revert back to a highly virulent form that can cause the Molecular Basis of Life
disease much like the wild-type virus. In addition, cer- By Graeme K. Hunter
tain immunodeficient individuals, such as those with San Diego, CA: Academic Press (2000).
X-linked or sporadic agammaglobulinaemia (XLA) or 364 pp. $59.95
common variable immunodeficiency (CVID), may shed
the virus for up to 10 years (Wood, Bull. World Health
Organ. 78, 347–357, 2000). If immunization is stopped, The history of chemistry, and in particular of biochemis-
the reversion property of OPV and the increased period try, is a subject with a poorly defined structure. It lacks
of shedding in some individuals raise the spectre that the general theories of physics, and even the major
the growing number of nonimmunized individuals could theories of evolution. To some extent this is true of
be exposed to a highly virulent form of the vaccine- all history, but general history brings with it a heavy
derived poliovirus. At present it is not thought that HIV ideological baggage, which the history of chemistry
infection contributes to the development of long-term largely lacks. Thus, it belongs to the author of this history
carriers that shed virus after inoculation with OPV, but to impose his own structure on a rather amorphous
more definitive research in this area is needed and is subject: one has not the history so much as a history
underway. of biochemistry. Dr. Hunter’s guiding principle in erect-
A second problem with halting poliovirus vaccination ing his structure is to focus on the “historical origins of
is that unlike the situation with smallpox virus, identifica- our understanding of the central mechanisms of trans-
tion of the stocks of virus worldwide may be impossible. mission and expression of hereditary information”
This is especially relevant for stored samples that are (p. xii).
not known to harbor the poliovirus, for example samples Dr. Hunter’s study includes early history, and he avers
that: “To prescientific societies it must have seemedthat have been misclassified as containing some other
